Formation of a functionally active sodium-translocating hybrid F1F0 ATPase in Escherichia coli by homologous recombination.
A deletion mutant of Escherichia coli lacking the genes for ATPase subunits a, c, b, delta and part of the alpha subunit was transformed with a plasmid containing the corresponding genes of the sodium-translocating ATPase of Propionigenium modestum. The respective DNA fragment of P. modestum was integrated into the genome of the E. coli deletion mutant by site-specific homologous recombination. The sites of this recombination event were identified by cloning and DNA sequencing. As a consequence of the recombination event, a functionally active hybrid ATPase was obtained by in vivo complementation. The biochemical characterization of this hybrid ATPase revealed high sensitivity to dicyclohexylcarbodiimide as well as strong activation by the addition of sodium ions. After reconstitution into liposomes, the hybrid ATPase catalysed the transport of Na+ upon ATP addition. In the absence of Na+, the ATPase hybrid was able to pump protons, as was shown by the ATP-dependent fluorescence quenching of 9-amino-6-chloro-2-methoxyacridine.